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Description
BACKGROUND

[0001] The presentinvention relates to a ceramic heat-
er provided with a ceramic resistor which is a resistor
made of ceramic.

[0002] Japanese Unexamined PatentApplication Pub-
lication No. 9.106883 discloses a ceramic heater which
is manufactured as follows. That is, main materials, of
the ceramic heater, such as silicon carbide and metallic
silicon are first mixed together, added with water, and
then kneaded; the resulting mixture is extruded and mold-
ed in a honeycomb structure; the molded main materials
are sintered, resulting in forming a ceramic resistor. An
electrode is formed by applying silver paste having elec-
trical conductivity on a surface of the ceramic resistor
and then sintering such a ceramic resistor, or by perform-
ing thermal-spraying of pure aluminum onto a surface of
the ceramic resistor. The electrode formed as above is
pressed by a plate-like electrode presser. An electric wire
is connected to the electrode presser.

SUMMARY

[0003] In the above-explained ceramic heater, the fol-
lowing case may occur: due to small concaves and con-
vexes, or wavy swells in the surface of the ceramic re-
sistor on which the electrode is formed, a surface of the
electrode is not flat. In this case, even if the electrode
presser is pressed against the electrode, electric resist-
ance may be biased depending on portions of the ceramic
heater. As a result, a problem may arise in which tem-
perature-rise performance of the ceramic heater is bi-
ased depending on the portions of the ceramic heater.
[0004] In one aspect of the present invention, it is de-
sirable to provide a ceramic heater in which temperature-
rise performance is inhibited from being biased depend-
ing on the portions of the ceramic heater.

[0005] A ceramic heater according to a first aspect of
the presentinvention includes a ceramic resistor, at least
one metallic film, and at least one foam metal member.
The at least one metallic film is formed on at least one
surface of the ceramic resistor. The at least one surface
is assigned as at least one electrode plane. The at least
one foam metal member is formed in a plate-like shape.
The at least one foam metal member covers and is at-
tached to the at least one metallic film.

[0006] Atleastone electrode is attached to the at least
one foam metal member and has a contact area with the
atleast one foam metal member smaller than an apparent
area of the atleast one foam metal member, the apparent
area being an entire area of one surface of the at least
one foam metal member.

[0007] In the ceramic heater constituted as above,
even if there are concaves and convexes, or swells in
the at least one electrode plane of the ceramic resistor,
the at least one foam metal member is deformed corre-
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sponding to the concaves and convexes or the swells in
the at least one electrode plane. For this reason, the at
least one metallic film and the at least one foam metal
member are attached to each other without forming gaps
therebetween. Thus, it is possible to inhibit differences
in electric resistance, and therefore, inhibit bias in tem-
perature-rise performance depending on portions of the
ceramic heater.

[0008] Ifthe contactareabetweenthe atleastonefoam
metal member and the at least one electrode is small,
electric current can be distributed throughout the entire
the ceramic resistor via the at least one foam metal mem-
ber. Consequently, it is possible to cause the entire ce-
ramic heater to generate heat in a substantially uniform
manner. Thus, differences in temperature-rise perform-
ance can be suppressed.

[0009] Moreover, the at least one metallic film may be
formed in any manners. For example, the at least one
metallic film may be formed over an entire area of the at
least one electrode plane.

[0010] The atleast one foam metal member may cover
and be attached over an entire area of the at least one
metallic film.

[0011] The at least one foam metal member may be
attached to the at least one metallic film by diffusion-
bonding. The diffusion-bonding allows more ensured at-
tachment between the at least one foam metal member
and the at least one metallic film without forming gaps
therebetween.

[0012] Moreover, the at least one foam metal member
may be metallically bonded to the at least one metallic
film. In this case, the respective contact surfaces of the
at least one foam metal member and the at least one
metallic film are inhibited from directly contacting with an
outer environment, thereby inhibiting increase of electric
resistance over time.

[0013] The at least one electrode may be attached to
the at least one foam metal member in any manners. For
example, the at least one electrode may be attached to
a generally central region of a surface of the at least one
foam metal member so as to stand from the at least one
foam metal member in a generally vertical direction.
[0014] Moreover, the ceramic resistor may have any
shape. For example, the ceramic resistor may be hexa-
hedron shaped. In this case, the at least one metallic film
may be two metallic films formed on a pair of opposing
surfaces ofthe ceramic resistor. Furthermore, the at least
one foam metal member may be two foam metal mem-
bers attached respectively to the two metallic films. Fur-
thermore, the at least one electrode may be two elec-
trodes attached respectively to the two foam metal mem-
bers.

[0015] The at least one electrode may be attached to
the atleast one foam metal member by diffusion-bonding.
The diffusion-bonding allows more ensured attachment
between the at least one electrode and the at least one
foam metal member without forming gaps therebetween.
[0016] The at least one electrode may be metallically
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bonded to the at least one foam metal member. In this
case, the respective contact surfaces of the at least one
electrode and the at least one foam metal member are
inhibited from directly contacting with an outer environ-
ment, thereby inhibiting increase of electric resistance
over time.

[0017] The ceramic resistor may have any shape, and
forexample, may have a honeycomb shape. The ceramic
resistor formed in a honeycomb shape allows a fluid to
flow through inside the ceramic resistor and thus, to in-
crease a temperature of the fluid flowing through there-
inside.

[0018] A method for manufacturing a ceramic heater
according to a second aspect of the present invention
comprises the step of forming at least one metallic film
on atleast one surface of a ceramic resistor. The method
further comprises the steps of: placing and attaching at
least one foam metal member, which is formed in a plate-
like shape, over the at least one metallic film; and attach-
ing at least one electrode to the at least one foam metal
member; the at least one electrode having a contact area
with the at least one foam metal member smaller than
an apparent area of the atleast one foam metal member,
andthe apparentarea being an entire area of one surface
of the at least one foam metal member.

[0019] According to the above manufacturing method,
it is possible to manufacture the ceramic heater in the
first aspect, and therefore, provide a ceramic heater in
which temperature-rise performance is inhibited from be-
ing biased depending on portions of the ceramic heater

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The invention will now be described below, by
way of example, with reference to the accompanying
drawings, in which:

FIG. 1 is a partially cut-away perspective view of a
duct to which a ceramic heater according to one em-
bodiment of the present invention is incorporated;
and

FIG. 2 is an exploded perspective view of the ceramic
heater.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] Asshownin FIGS. 1 and 2, a ceramic heater 1
is housed inside a duct 2. In the present embodiment, a
fluid which is to be flowed through inside the duct 2 is air.
However, the fluid is not limited to air, and may be a gas
other than air or may be a liquid such as water, etc.

[0022] The ceramic heater 1 includes a ceramic resis-
tor 4 having a generally honeycomb structure. More spe-
cifically, the ceramic resistor 4 of the presentembodiment
is divided by a plurality of longitudinal ribs and a plurality
of lateral ribs in a grid-like manner, so that a plurality of
rectangular through holes 6 are formed in the ceramic
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resistor 4.

[0023] The ceramic resistor 4 constituted as above is
formed as follows: main materials such as silicon carbide
and metallic silicon are first mixed together, added with
water, and then kneaded; the resulting mixture is extrud-
ed and molded into a honeycomb structure; the molded
main materials in honeycomb structure are reacted and
sintered in a furnace under a nitrogen (inert gas) atmos-
phere; and as a result, the ceramic resistor 4, which is a
composite of silicon carbide and silicon nitride, is formed.
[0024] The ceramic resistor 4 has electrical conductiv-
ity, and is porous as explained above. In the present em-
bodiment, the ceramic resistor 4 has an appearance of
a cuboid shaped hexahedron. The through holes 6 have
openings at end surfaces 4a and 4b of the ceramic re-
sistor 4. The through holes 6 penetrate through the ce-
ramic resistor 4 in a longitudinal direction of the ceramic
resistor 4. Four surfaces of the ceramic resistor 4, which
do notinclude the end surfaces 4a and 4b, are flat without
a through hole.

[0025] Among the four surfaces, two opposing surfac-
es are assigned as a plane for an electrode (hereinafter
referred to as "electrode plane"). Metallic films 8a and 8b
are formed respectively on these two electrode planes.
In the present embodiment, the metallic films 8a and 8b
are formed over entire areas of the electrode planes. The
metallic films 8a and 8b as such may be formed by ap-
plying silver paste having heat-resistance and electrical
conductivity on the electrode planes and thereafter sin-
tering the ceramic resistor 4 at a high temperature. Al-
ternatively, the metallic films 8a and 8b may be formed
by performing thermal-spraying of pure aluminum onto
the electrode planes.

[0026] Plate-like foam metal members 10 and 12 cover
and are attached to the metallic films 8a and 8b, respec-
tively. The foam metal members 10 and 12 are formed
respectively in sizes sufficient to cover entire surfaces of
the respective metallic films 8a and 8b.

[0027] The foam metalmembers 10 and 12 are formed
as below. Firstly, metallic powder, water-soluble binder,
surfactant, and water are mixed together. Then, a non-
water soluble organic solvent is further added to and
mixed with the resulting mixture. Consequently, a com-
pact in which all of the mixed materials are evenly dis-
persed and distributed is formed. By holding this compact
at a constant temperature, the non-water soluble organic
solvent contained in the compact is gasified and evapo-
rated as a gas.

[0028] As aresultofthis evaporation, a plurality of very
fine and uniformly-sized air bubbles are generated inside
the compact, thereby forming the foam metal members
10 and 12. The foam metal members 10 and 12 formed
as above are sintered at a high temperature so as to
sinter portions consisting of the metallic powders. Con-
sequently, such sintered foam metal members 10 and
12 become a porous metal body having electrical con-
ductivity. The porous metal body is composed of frame-
work structures which enclose air pores formed by the
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air bubbles. As a material of the metallic powders, it is
preferable to use a material having an excellent electrical
conductivity, such as copper-based or aluminum-based
materials. Moreover, it is preferable to form the foam met-
almembers 10 and 12 to be soft. Furthermore, a diameter
of the air pores in the foam metal members 10 and 12
and a porosity of the foam metal members 10 and 12,
may be preferably determined by experiments, etc.
[0029] In the present embodiment, the foam metal
members 10 and 12 are attached, respectively, to the
metallic films 8a and 8b by diffusion-bonding where the
metallic films 8a and 8b and the foam metal members 10
and 12 are heated while being pressed against each oth-
er. The diffusion bonding causes interdiffusion between
these metals which are in contact with each other.
[0030] Since the metallic films 8a and 8b are formed
on the ceramic resistor 4, the ceramic resistor 4 can be
diffusion-bonded to the foam metal members 10 and 12,
respectively, via the metallic films 8a and 8b. Moreover,
since there may be small concaves and convexes, or
small wavy swells in the electrode planes of the ceramic
resistor 4, these electrode planes may be coarse or have
a low flatness.

[0031] In the ceramic heater 1, even if there are con-
caves and convexes or swells in the electrode planes on
which the metallic films 8a and 8b are to be formed, the
foam metal members 10 and 12 can be closely attached,
respectively, to the metallic films 8a and 8b without form-
ing gaps therebetween. This is because, atthe time when
the foam metal members 10 and 12 are diffusion-bonded
to the respective metallic films 8a and 8b, the foam metal
members 10 and 12 are deformed corresponding to the
concaves and convexes or the swells in the electrode
planes.

[0032] For example, the small convexes in the elec-
trode planes are entered into the air pores formed in at-
tachment surfaces of the foam metal members 10 and
12. Alternatively, the small convexes are pressed into
the attachment surfaces of the foam metal members 10
and 12. In this case, the concaves and convexes in the
electrode planes are absorbed, and thus, entire surfaces
of the foam metal members 10 and 12 are closely at-
tached to the metallic films 8a and 8b, respectively.
[0033] Moreover, even if there is a swell in the elec-
trode planes, the foam metal members 10 and 12 are
deformed along the swell. Thus, the entire surfaces of
the foam metal members 10 and 12 are closely attached
to the metallic films 8a and 8b, respectively.

[0034] A metal electrode 14 is attached to a generally
central region of a surface of the plate-like foam metal
member 10. Likewise, a metal electrode 16 is attached
to a generally central region of a surface of the plate-like
foam metal member 12. In the present embodiment, the
electrodes 14 and 16 are attached, respectively, to the
foam metal members 10 and 12 by diffusion-bonding.
[0035] An attachment area between the electrode 14
and the foam metal member 10 is smaller than an ap-
parent area of the foam metal member 10. Likewise, an
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attachment area between the electrode 16 and the foam
metal member 12 is smaller than an apparent area of the
foam metal member 12.

[0036] The electrodes 14 and 16 are provided to stand
from the respective surfaces of the foam metal members
10 and 12 in a generally vertical direction, The surfaces
of the foam metal members 10 and 12 consist of metal
portions and air-pore portions. Specifically, in the surfac-
es of the foam metal members 10 and 12, the metal por-
tions and the air-pore portions are positioned in an alter-
nating manner.

[0037] The apparent area of the foam metal member
10 is an entire area of one surface of the foam metal
member 10. The one surface of the foam metal member
10 includes both of the metal portions and the air-pore
portions, and faces to the electrode 14. Likewise, the
apparent area of the foam metal member 12 is an entire
area of one surface of the foam metal member 12. The
one surface of the foam metal member 12 includes both
of the metal portions and the air-pore portions, and faces
to the electrode 16.

[0038] The above attachment areas are smaller than
the respective apparent areas of the foam metal mem-
bers 10 and 12. The above attachment areas are respec-
tive regions including both of the metal portions and the
air-pore portions of the respective foam metal members
10 and 12.

[0039] An attachment operation of three types of com-
ponents (i.e., the metallic flms 8a and 8b, the foam metal
members 10 and 12, and the electrodes 14 and 16) can
be facilitated by the following procedure: firstly, overlay-
ing the foam metal member 10 onto the metallic film 8a
formed on the ceramic resistor 4; then, further overlaying
the electrode 14 onto the above foam metal member 10;
and performing diffusion-bonding to the metallic film 8a,
the foam metal member 10, and the electrode 14, at the
same time. The attachment operation of the metallic film
8b, the foam metal member 12, and the electrode 16 can
be facilitated by the same procedure as above.

[0040] Since the aforementioned three types of com-
ponents have been diffusion-bonded, a contact surface
between the metallic film 8a and the foam metal member
10, and a contact surface between the foam metal mem-
ber 10 and the electrode 14, are closely attached and
metallically bonded to each other. Similarly, a contact
surface between the metallic film 8b and the foam metal
member 12, and a contact surface between the foam
metal member 12 and the electrode 16, are closely at-
tached and metallically bonded to each other.

[0041] As above, since the contact surfaces do not di-
rectly come into contact with an outer environment, in-
crease in electric resistance over time may be sup-
pressed.

[0042] Ifthe contactsurfaces are not metallically bond-
ed to eachother, electricresistance increases depending
on portions of the ceramic heater 1 due to oxide layer
generated over time in the contact surfaces. If the electric
resistance varies depending on the portions of the ce-
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ramic heater 1, temperature-rise performance of the ce-
ramic heater 1 may be biased depending on portions of
the ceramic heater 1.

[0043] On the other hand, if the contact surfaces are
closely attached and metallically bonded to each other,
bias in temperature-rise performance may be sup-
pressed.

[0044] Touse the ceramic heater 1, the ceramic heater
1 is to be covered by a flexible mat 20 which is not elec-
trically conductive. Specifically, the ceramic heater 1 is
covered by the mat 20 such that the end surfaces 4a and
4b of the ceramic resistor 4 are not covered and that the
surfaces of the foam metal members 10 and 12 are cov-
ered. The electrodes 14 and 16 are projected outward
from the mat 20.

[0045] The ceramic heater 1 covered by the mat 20 is
housed inside the duct 2. Each of the electrodes 14 and
16 is projected outward from the duct 2 and connected
to a cable. When the electrodes 14 and 16 are energized,
the ceramic resistor 4 generates heat. Therefore, a fluid
flowing through inside the duct 2 is heated by flowing
through inside the through holes 6.

[0046] When the electrodes 14 and 16 are energized,
electric current flows from the electrodes 14 and 16 to
the ceramic resistor 4 through the foam metal members
10 and 12 and then the metallic films 8a and 8b. In the
present embodiment, the metallic films 8a and 8b are
formed on the opposing electrode planes of the ceramic
resistor 4. Therefore, a distance between the metallic
films 8a and 8b in an energizing direction is uniform. Con-
sequently, current-carrying can be uniformed.

[0047] Moreover,inthe case thatthe attachment areas
between the foam metal members 10 and 12 and the
respective electrodes 14 and 16 are small, a resistance
value of the foam metal members 10 and 12 can be suf-
ficiently made lower than a resistance value of the ce-
ramic resistor 4. Therefore, electric current can be dis-
tributed throughout an entire area of the ceramic resistor
4 via the foam metal members 10 and 12. Consequently,
it is possible to cause the entire ceramic resistor 4 to
generate heat in a substantially uniform manner.
[0048] The foam metal members 10 and 12 have a
lighter weight than a metal plate having a volume the
same as a volume of the foam metal members 10 and
12. Moreover, the electrodes 14 and 16 can be formed
in a smaller size. As above, it is possible to reduce a
weight of the ceramic heater 1.

[0049] As explained above, since the ceramic heater
1 can be made compactin size, the ceramic heater 1 can
be used to warm up a smallroom such as avehicle interior
and a bathroom, etc. or to warm up a specific spot in an
area.

[0050] The present invention should not be limited to
the above-explained embodiment. Rather, the present
invention can be implemented in various manners with-
out departing from the scope of the present invention.
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Claims

1.

A ceramic heater (1) comprising:

a ceramic resistor (4);

at least one metallic film (8a, 8b) that is formed
on at least one surface of the ceramic resistor
(4), the at least one surface being assigned as
at least one electrode plane; characterised in,
that there is further

at least one foam metal member (10, 12) that is
formed in a plate-like shape, the at least one
foam metal member covering and being at-
tached to the at least one metallic film (8a, 8b);
and

at least one electrode (14, 16) being attached
to the at least one foam metal member (10, 12)
and having a contact area with the at least one
foam metal member (10, 12) smaller than an
apparent area of the at least one foam metal
member (10, 12), the apparent area being an
entire area of one surface of the at least one
foam metal member (10, 12).

The ceramic heater (1) according to Claim 1,
wherein the at least one electrode (14, 16) is at-
tached to a generally central region of a surface of
the at least one foam metal member (10, 12) so as
to stand from the at least one foam metal member
(10, 12) in a generally vertical direction.

The ceramic heater (1) according to Claim 1 or 2,
wherein the ceramic resistor (4) is hexahedron
shaped;

wherein the at least one metallic film (8a, 8b) is two
metallic films (8a, 8b) formed on a pair of opposing
surfaces of the ceramic resistor (4);

wherein the at least one foam metal member (10,
12) is two foam metal members (10, 12) attached
respectively to the two metallic films (8a, 8b); and
wherein the at least one electrode (14, 16) is two
electrodes (14, 16) attached respectively to the two
foam metal members (10, 12).

The ceramic heater (1) according to any one of
Claims 1 to 3,

wherein the at least one electrode (14, 16) is at-
tached to the at least one foam metal member (10,
12) by diffusion-bonding.

The ceramic heater (1) according to any one of
Claims 1 to 4,

wherein the at least one electrode (14, 16) is metal-
lically bonded to the at least one foam metal member
(10, 12).

The ceramic heater (1) according to any one of
claims 1 to 5,
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wherein the at least one metallic film (8a, 8b) is
formed over an entire area of the at least one elec-
trode plane.

The ceramic heater (1) according to any one of
Claims 1 to 6,

wherein the at least one foam metal member (10,
12) covers and is attached over an entire area of the
at least one metallic film (8a, 8b).

The ceramic heater (1) according to any one of
Claims 1to 7,

wherein the at least one foam metal member (10,
12) is attached to the at least one metallic film (8a,
8b) by diffusion-bonding.

The ceramic heater (1) according to any one of
Claims 1 to 8,

wherein the at least one foam metal member (10,
12) is metallically bonded to the at least one metallic
film (8a, 8b).

The ceramic heater (1) according to any one of
Claims 1to 9,

wherein the ceramic resistor (4) is formed in a hon-
eycomb shape.

A method for manufacturing a ceramic heater (1),
comprising the step of:

forming at least one metallic film (8a, 8b) on at
least one surface of a ceramic resistor (4); char-
acterised in that, the method further compris-
ing the steps of:

placing and attaching atleast one foam met-
al member (10, 12), which is formed in a
plate-like shape, over the at least one me-
tallic film (8a, 8b); and

attaching at least one electrode (14, 16) to
the at least one foam metal member (10,
12); the at least one electrode (14, 16) hav-
ing a contact area with the at least one foam
metal member (10, 12) smaller than an ap-
parent area of the at least one foam metal
member (10, 12), and the apparent area be-
ing an entire area of one surface of the at
least one foam metal member (10, 12).

Patentanspriiche

1.

Keramische Heizvorrichtung (1), die Folgendes um-
fasst:

einen keramischen Widerstand (4);
mindestens einen metallischen film (8a, 8b), der
auf mindestens einer Flache des keramischen
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Widerstands (4) gebildet ist, wobei die mindes-
tens eine Flache als mindestens eine Elektro-
denplatte vorgesehen ist; dadurch gekenn-
zeichnet, dass weiter Folgendes vorhandenist:

mindestens ein Metallschaumelement (10,
12), das in einer plattenahnlichen Form ge-
bildet ist, wobei das mindestens eine Me-
tallschaumelement den mindestens einen
metallischen Film (8a, 8b) Uberdeckt und
daran befestigt ist; und

mindestens eine Elektrode (14, 16) die an
dem mindestens einen Metallschaumele-
ment (10, 12) befestigt ist und einen Kon-
taktbereich mit dem mindestens einen Me-
tallschaumelement (10, 12) aufweist, der
kleiner als ein ersichtlicher Bereich des min-
destens einen Metallschaumelements (10,
12) ist, wobei der ersichtliche Bereich ein
gesamter Bereich einer Flache von dem
mindestens einen Metallschaumelement
(10, 12) ist.

Keramische Heizvorrichtung (1) nach Anspruch 1,
wobei

die mindestens eine Elektrode (14, 16) an einen im
Allgemeinen zentralen Bereich einer Flache des
mindestens einen Metallschaumelements (10, 12)
befestigt ist, um von dem mindestens einen Metall-
schaumelement (10, 12) in einerim Allgemeinen ver-
tikalen Richtung abzustehen.

Keramische Heizvorrichtung (1) nach Anspruch 1
oder 2, wobei

der keramische Widerstand (4) Hexaeder-férmig ist;
wobeider mindestens eine metallische Film (8a, 8b),
zwei metallischen Filme (8a, 8b) umfasst, die auf
einem Paar von einander gegenuber liegenden Fla-
chen des keramischen Widerstands (4) gebildet
sind,

wobei das mindestens eine Metallschaumelement
(10, 12) zwei Metallschaumelemente (10, 12) um-
fasst, die jeweils an dem jeweiligen der zwei metal-
lischen Filme (8a, 8b) befestigt sind; und

wobei die mindestens eine Elektrode (14, 16) zwei
Elektroden (14, 16) umfasst, die jeweils an dem je-
weiligen der zwei Metallschaumelemente (10, 12)
befestigt sind.

Keramische Heizvorrichtung (1) nach einem der An-
spriiche 1 bis 3, wobei

die mindestens eine Elektrode (14, 16) an das min-
destens eine Metallschaumelement (10, 12) durch
Diffusionsschweil3en befestigt ist.

Keramische Heizvorrichtung (1) nach einem der An-
spriiche 1 bis 4, wobei die mindestens eine Elektrode
(14, 16) metallisch mit dem mindestens einen Me-
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tallschaumelement (10, 12) verbunden ist.

Keramische Heizvorrichtung (1) nach einem der An-
spriiche 1 bis 5, wobei der mindestens eine metalli-
sche Film (8a, 8b) Giber einem gesamten Bereich der
mindestens einen Elektrodenplatte gebildet ist.

Keramische Heizvorrichtung (1) nach einem der An-
spriiche 1 bis 6, wobei das mindestens eine Metall-
schaumelement (10, 12) einen gesamten Bereich
des mindestens einen metallischen Films (8a, 8b)
Uberdeckt und daran befestigt ist.

Keramische Heizvorrichtung (1) nach einem der An-
spriiche 1 bis 7,

wobei das mindestens eine Metallschaumelement
(10, 12) an den mindestens einen metallischen Film
(8a, 8b) durch Diffusionsschweil’en befestigt ist.

Keramische Heizvorrichtung (1) nach einem der An-
spriiche 1 bis 8, wobei

das mindestens eine Metallschaumelement (10, 12)
metallisch mit dem mindestens einen metallischen
Film (8a, 8b) verbunden ist.

Keramische Heizvorrichtung (1) nach einem der An-
spriiche 1 bis 9, wobei

der keramische Widerstand (4) in einer Honigwa-
benform gebildet ist.

Verfahren zum Herstellen einer keramischen Heiz-
vorrichtung (1), umfassend den folgenden Schritt:

bilden mindestens eines metallischen Films (8a,
8b) auf mindestens einer Flache eines kerami-
schen Widerstands (4); dadurch gekennzeich-
net, dass das Verfahren weiter die folgenden
Schritte umfasst:

anbringen und Befestigen mindestens ei-
nes Metallschaumelements (10, 12), das in
einer plattendhnlichen Form tiber dem min-
destens einen metallischen Film (8a, 8b)
gebildet ist; und

befestigen mindestens einer Elektrode (14,
16) an das mindestens eine Metallschau-
melement (10, 12); wobei die mindestens
eine Elektrode (14, 16) einen Kontaktbe-
reich mit dem mindestens einen Metall-
schaumelement (10, 12) aufweist, der klei-
ner als ein ersichtlicher Bereich des min-
destens einen Metallschaumelements (10,
12) ist, und wobei der ersichtliche Bereich
ein gesamter Bereich einer Flache des min-
destens einen Metallschaumelements (10,
12) ist.
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Revendications

Dispositif de
comprenant :

chauffage en céramique (1)

une résistance en céramique (4) ;

aumoins un film métallique (8a, 8b) qui estformé
sur au moins une surface de la résistance en
céramique (4), ladite au moins une surface étant
attribuée en tant quau moins un plan
d’électrode ; caractérisé ence qu’ilyaen outre
au moins un élément métallique expansé (10,
12) qui est réalisé en une forme similaire a une
plaque, leditau moins un élément métallique ex-
pansé recouvrant ledit au moins un film métal-
lique (8a, 8b) et étant attaché a celui-ci ; et

au moins une électrode (14, 16) attachée au dit
au moins un élément métallique expansé (10,
12) et ayant une aire de contact avec ledit au
moins un élément métallique expansé (10, 12)
inférieure a une aire apparente dudit au moins
un élément métallique expansé (10, 12), l'aire
apparente étant une aire entiére d’'une surface
dudit au moins un élément métallique expansé
(10, 12).

Dispositif de chauffage en céramique (1) selon la
revendication 1,

dans lequel ladite au moins une électrode (14, 16)
est attachée a une région généralement centrale
d’une surface dudit au moins un élément métallique
expansé (10, 12) de maniére a s’élever a partir dudit
au moins un élément métallique expansé (10, 12)
dans une direction généralement verticale.

Dispositif de chauffage en céramique (1) selon la
revendication 1 ou 2,

dans lequel la résistance en céramique (4) a une
forme hexaédrique ;

dans lequel ledit au moins un film métallique (8a, 8b)
consiste en deux films métalliques (8a, 8b) formés
sur une paire de surfaces opposées de la résistance
en céramique (4) ;

dans lequel ledit au moins un élément métallique
expansé (10, 12) consiste en deux éléments métal-
liques expansés (10, 12) attachés respectivement
aux deux films métalliques (8a, 8b) ; et

dans lequel ladite au moins une électrode (14, 16)
consiste en deux électrodes (14, 16) attachées res-
pectivement aux deux éléments métalliques expan-
sés (10, 12).

Dispositif de chauffage en céramique (1) selon I'une
quelconque des revendications 1 a 3,

dans lequel ladite au moins une électrode (14, 16)
est attachée au dit au moins un élément métallique
expanseé (10, 12) par une liaison par diffusion.
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Dispositif de chauffage en céramique (1) selon I'une
quelconque des revendications 1 a 4,

dans lequel ladite au moins une électrode (14, 16)
est liée métalliquement au dit au moins un élément
métallique expansé (10, 12).

Dispositif de chauffage en céramique (1) selon I'une
quelconque des revendications 1 a 5,

dans lequel ledit au moins un film métallique (8a, 8b)
est formé sur une aire entiére dudit au moins un plan
d’électrode.

Dispositif de chauffage en céramique (1) selon I'une
quelconque des revendications 1 a 6,

dans lequel ledit au moins un élément métallique
expansé (10, 12) recouvre et est attaché sur une aire
entiére dudit au moins un film métallique (8a, 8b).

Dispositif de chauffage en céramique (1) selon I'une
quelconque des revendications 1 a 7,

dans lequel ledit au moins un élément métallique
expansé (10, 12) est attaché au dit au moins un film
métallique (8a, 8b) par une liaison par diffusion.

Dispositif de chauffage en céramique (1) selon I'une
quelconque des revendications 1 a 8,

dans lequel ledit au moins un élément métallique
expansé (10, 12) est lié métalliquement au dit au
moins un film métallique (8a, 8b).

Dispositif de chauffage en céramique (1) selon I'une
quelconque des revendications 1 a 9,

dans lequel la résistance en céramique (4) est réa-
lisée en une forme de nid d’abeilles.

Procédé pour la fabrication d’un dispositif de chauf-
fage en céramique (1), comprenant I'étape :

de formation d’au moins un film métallique (8a,
8b) sur au moins une surface d’'une résistance
encéramique (4) ; caractérisé en ce que le pro-
cédé comprend en outre les étapes :

de placement et de fixation d’au moins un
élément métallique expansé (10, 12), qui
estréalisé en une forme similaire a une pla-
que, sur ledit au moins un film métallique
(8a, 8b) ; et

de fixation d’au moins une électrode (14,
16) sur leditau moins un élément métallique
expanseé (10, 12) ; ladite au moins une élec-
trode (14, 16) ayant une aire de contact
avec ledit au moins un élément métallique
expansé (10, 12) inférieure a une aire ap-
parente dudit au moins un élément métalli-
que expansé (10, 12), et l'aire apparente
étant une aire entiére d’'une surface dudit
au moins un élément métallique expansé
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(10, 12).
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